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NO primary settling tanks 
 
Biological treatment 
 Step Feed Aeration 
 
Tertiary Treatment (Sand Filters + UV) 
 Agricultural Reuse 
 
Sludge dewatering  
 Sludge Agricultural reuse 
Drying  
 Energy Recovery 
Milano D&BO 
 
• Original Design 1.050.000 P.E. 
• Flow Rate 3.3 av. – 12 m3/h 
• Build Sept. 2002 – June 2004 
• DGT operating  Jun 2004  
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Milano S. Rocco – Key Figures  
LAYOUT 
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Milano – Water Reuse 
AGRICULTURAL WATER REUSE 11,400 m3/y (on 37,000 m3/season) 
Proximity Agricultural Integration 
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Milano – Normal vs Reuse Target  
Parameter Normal Limit Reuse Limit Agricultural 
Reuse 
COD 125 mg/l 50  - 
BOD 10 mg/l 10 + 
N tot 10 mg/l 10 ++ 
N – NH4 30% (0.5 mg/l) 30% (0.5 mg/l) + 
N – NO3 ( 7 – 9  mg/l ) ( 7 – 9  mg/l ) ++ 
TSS 10 10 - 
E. Coli [CFU/100ml] 5,000 10 -- 
6 Committed  together to water, a source of life 
Milano – Normal vs Reuse Target  
Parameter Normal Limit Reuse Limit Agricultural 
Reuse 
COD 125 mg/l 50 (<25mg/l) - 
BOD 10 mg/l 10 (<6mg/l) + 
N tot 10 mg/l 10 (<8 mg/l) ++ 
N – NH4 30% (0.5 mg/l) 30% (0.5 mg/l) + 
N – NO3 ( 7 – 9  mg/l ) ( 7 – 9  mg/l ) ++ 
TSS 10 10 (<5mg/l) - 
E. Coli [CFU/100ml] 5,000 10 -- 
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Milano – Main Goals for 2015 Project 
 
EXPO 2015 
 10% - 20% expected 
  pollution load  increase 
 -> upgrade whithout tretament stop 
 
 
Electrical Energy Saving 
 EE is 40% of total costs 
  ->  10% less 
 
 
Water Reclamation and Environment Protection 
 Water reclamation increase due to the climate change 
 -> Ammonia and Nitrate reuse 
 Po region is classified as very high sensible region 
 ->Nitrate load on Po region during the winter period\ 
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Milano S. Rocco – One Step to Future 
Wastewater Facilities D&B 
 
• New Design Capacity  1.250.000 P.E. 
• Flow rate 4 – 12 m3/h 









Biological treatment Step Feed Aeration IFAS GreenBass 
 
Tertiary treatment (Sand Filters + UV) 
Agricultural Reuse (controlled NH4 and NO3) 
 
Sludge dewatering and Drying + Energy Recovery 
Aeration Energy Control 
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Milano S. Rocco – Way IFAS-Greenbass ? 
Integrated Fixed Film Activated Sludge 
 
• MBBR Feeding 25% 





• Tanks 2 x 8 lines 
• controlled process volume 5,400 m3 
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Milano S. Rocco – Model Simulation 
Outlet Nitrate N
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Milano S. Rocco – IFAS with Meteor 660 
12 months works, no stop in water 
treatment at any time 
 
 
second aerated tanks were modified: flow 
and set up 
 
• transversal flow 
• inlet weir 
• circular screen in outlet 
• aeration grid with medium bubble 
diffuser 
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Milano S. Rocco – IFAS with Meteor 660 
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Milano S. Rocco – Nit/DeNit Cotrol GreenBass 
Each line was equipped by several sensor: 
• ORP 
• Dissolved Oxygen 
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Milano S. Rocco – Nit/DeNit Cotrol GreenBass 
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Milano S. Rocco – Rough water 
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Milano S. Rocco – Results : Treated Water 
Before 
  ANALISI IN-OUT 2012 
  NH4 TKN Ntot Ptot 
  in out Rimozione   in out Rimozione   in out Rimozione   in out Rimozione   
  mg/l %   mg/l %   mg/l %   mg/l %   
gennaio/2012 23.0 0.40 98.3%   27.1 1.44 94.7%   29.2 7.20 75.3%   3.68 0.91 75.3%   
febbraio/2012 22.0 0.44 98.0%   27.1 2.00 92.6%   29.5 8.60 70.8%   3.98 0.95 76.2%   
marzo/2012 25.8 0.29 98.9%   31.8 2.21 93.0%   33.2 9.16 72.4%   4.10 0.99 75.8%   
aprile/2012 21.2 0.25 98.8%   27.8 2.28 91.8%   29.9 8.22 72.5%   4.07 0.98 75.9%   
maggio/2012 19.6 0.25 98.7%   25.1 2.25 91.0%   26.7 8.86 66.8%   3.47 0.99 71.4%   
giugno/2012 18.6 0.25 98.7%   23.1 1.90 91.8%   24.3 8.59 64.7%   2.71 1.00 63.1%   
luglio/2012 15.9 0.29 98.2%   21.1 1.91 90.9%   22.1 7.90 64.2%   2.39 0.98 58.7%   
agosto/2012 11.4 0.25 97.8%   15.3 1.57 89.8%   16.4 6.37 61.2%   2.30 0.98 57.3%   
settembre/2012 18.2 0.47 97.4%   19.0 1.54 91.9%   19.8 7.48 62.2%   2.38 0.74 68.9%   
ottobre/2012 25.5 0.34 98.7%   27.1 1.37 94.9%   27.8 9.08 67.4%   3.24 0.99 69.3%   
novembre/2012 28.2 0.25 99.1%   30.4 1.38 95.5%   31.0 8.19 73.6%   3.51 0.98 72.1%   
dicembre/2012 28.4 0.31 98.9%   31.0 1.01 96.7%   31.5 8.08 74.3%   3.37 0.97 71.4%   
  ANALISI IN-OUT 2011 
  NH4 TKN Ntot Ptot 
  in out Rimozione   in out Rimozione   in out Rimozione   in out Rimozione   
  mg/l %   mg/l %   mg/l %   mg/l %   
gennaio/2011 19.30 0.25 98.7%   23.25 1.29 94.5%   24.89 6.50 73.9%   3.49 1.00 71.3%   
febbraio/2011 17.80 0.27 98.5%   23.01 1.39 94.0%   25.07 6.30 74.9%   3.78 0.87 77.0%   
marzo/2011 22.07 0.25 98.9%   25.67 1.33 94.8%   26.98 6.90 74.4%   3.58 0.97 72.9%   
aprile/2011 20.20 0.25 98.8%   25.27 1.35 94.6%   26.45 6.84 74.1%   4.19 0.98 76.5%   
maggio/2011 15.30 0.25 98.4%   19.33 1.36 92.9%   20.71 6.96 66.4%   2.86 0.97 66.1%   
giugno/2011 13.25 0.25 98.1%   17.17 1.10 93.6%   18.34 5.78 68.5%   2.67 0.94 65.0%   
luglio/2011 12.01 0.25 97.9%   15.27 1.06 93.0%   16.33 5.33 67.4%   2.28 0.98 57.3%   
agosto/2011 9.60 0.25 97.4%   11.13 0.97 91.3%   12.12 5.24 56.8%   1.97 0.97 51.0%   
settembre/2011 15.42 0.25 98.4%   17.35 1.12 93.6%   18.77 6.86 63.5%   2.04 0.73 64.3%   
ottobre/2011 23.36 0.25 98.9%   24.81 1.36 94.5%   25.84 7.81 69.8%   2.96 0.94 68.3%   
novembre/2011 21.64 0.29 98.7%   24.87 1.38 94.5%   26.07 8.19 68.6%   2.63 0.92 65.1%   
dicembre/2011 23.82 0.37 98.4%   27.01 1.43 94.7%   28.55 7.87 72.4%   3.22 0.86 73.4%   
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Milano S. Rocco – Results : Treated Water 
During 
    OUTLET LINE 1 OUTLET LINE 2   OUTLET LINE 3 OUTLET LINE 4 
  COD NH4 N-NO2 N-NO3 TKN Ntot Ptot COD NH4 N-NO2 N-NO3 TKN Ntot Ptot COD NH4 N-NO2 N-NO3 TKN Ntot Ptot COD NH4 N-NO2 N-NO3 TKN Ntot Ptot 
    mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l   mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 
7-nov-13 17 0.50 0.03 0.92 1.7 2.7 0.40 17 0.50 0.07 3.66 1.4 5.1 0.75 30 0.50 0.08 7.20 1.7 9.0 0.40 7.07 0.50 0.04 8.16 1.3 9.5 0.73 
14-nov-13 25 0.50 0.05 1.66 1.6 3.3 0.90 20 0.50 0.08 2.82 1.6 4.5 1.04 10 0.50 0.03 8.94 1.5 10.5 1.78 15 0.50 0.01 9.06 1.3 10.4 2.03 
21-nov-13 34 3.15 0.18 2.48 2.7 5.4 0.95 44 3.06 0.12 1.32 3.1 4.5 2.44 39 0.50 0.08 4.24 1.7 6.0 1.36 41 0.50 0.04 5.92 1.5 7.5 1.09 
28-nov-13 15 0.50 0.07 3.68 3.3 7.1 0.39 20 0.50 0.05 2.56 3.1 5.7 0.50 25 0.50 0.03 8.96 1.7 10.7 1.73 25 0.50 0.01 8.90 1.4 10.3 1.55 
5-dic-13   35 0.50 0.06 0.92 2.1 3.1 0.25 35 0.50 0.04 0.66 1.8 2.5 0.25   30 0.50 0.07 7.34 1.5 8.9 0.59 25 0.50 0.05 8.06 1.3 9.4 0.25 
12-dic-13 44 0.50 0.05 0.50 2.1 2.7 0.77 19 0.64 0.06 0.72 2.1 2.9 0.84 24 0.50 0.07 8.48 1.8 10.4 1.10 24 0.50 0.01 9.00 1.5 10.5 2.20 
19-dic-13   35 0.50 0.14 1.54 2.1 3.8 0.87 20 0.50 0.25 2.88 1.9 5.0 0.88   20 0.50 0.08 7.33 1.3 8.7 0.95 40 0.50 0.09 7.99 1.5 9.6 1.06 
2-gen-14   21 0.50 0.07 2.25 1.5 2.3 0.99 35 0.50 0.04 0.77 1.5 0.8 0.38   17 0.50 0.02 9.35 1.3 9.4 1.50 22 0.50 0.02 9.89 1.2 9.9 1.86 
9-gen-14 24 0.50 0.04 1.22 1.1 2.4 1.15 29 0.50 0.07 1.32 1.3 2.7 0.72 24 0.50 0.05 7.00 1.2 8.3 0.90 29 0.50 0.06 9.20 1.1 10.4 1.16 
16-gen-14 40 0.50 0.03 0.66 1.5 2.2 1.88 25 0.50 0.05 0.80 1.2 2.1 1.02 30 0.50 0.05 5.44 1.2 6.7 1.14 40 0.50 0.05 6.04 1.4 7.5 1.26 
23-gen-14 45 0.50 0.08 1.40 2.3 3.8 1.37 35 0.50 0.05 1.74 1.3 3.1 1.37 25 0.50 0.05 4.40 1.2 5.7 2.47 25 0.50 0.1 6.50 1.5 8.1 1.86 
30-gen-14   40 0.50 0.01 5.06 1.2 6.3 0.76 45 0.84 0.05 1.60 2.1 3.8 1.04   50 1.19 0.06 3.06 1.5 4.6 1.43 38 0.25 0.01 5.36 1.3 6.7 1.11 
                
Media   31 0.72 0.07 1.86 1.9 3.7 0.89 29 0.75 0.08 1.74 1.9 3.6 0.94   27 0.56 0.06 6.81 1.5 8.2 1.28 28 0.48 0.04 7.84 1.4 9.1 1.35 
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Milano S. Rocco – Results : Treated Water 
Final 
  COD N-NH4 TKN N-NO2 N-NO3 Ntot Ptot 
  mg/l mg/l mg/l mg/l mg/l mg/l mg/l 
12-mag-14 35 < 0.4 2.0 0.12 3.55 5.7 0.66 
13-mag-14 20 < 0.4 2.3 0.02 3.56 5.9 0.73 
14-mag-14 15 < 0.4 1.5 0.05 3.31 4.9 1.17 
15-mag-14 10 < 0.4 1.8 0.02 3.80 5.6 1.37 
16-mag-14 20 < 0.4 1.6 0.02 2.80 4.4 1.17 
17-mag-14 10 < 0.4 1.2 0.02 1.72 2.9 1.30 
18-mag-14 10 < 0.4 1.1 0.04 1.37 2.5 0.96 
19-mag-14 15 < 0.4 1.1 0.04 2.14 3.3 0.78 
20-mag-14 24 < 0.4 1.4 0.04 2.23 3.7 0.95 
21-mag-14 27 < 0.4 1.6 0.02 0.60 2.2 1.45 
22-mag-14 34 < 0.4 1.5 0.02 0.51 2.0 1.46 
23-mag-14 10 < 0.4 1.5 0.02 0.50 0.5 1.98 
24-mag-14 35 < 0.4 1.7 0.02 1.44 1.5 1.21 
25-mag-14 19 < 0.4 1.2 0.05 1.02 1.1 1.00 
26-mag-14 15 < 0.4 1.8 0.04 1.81 3.7 1.19 
                
Media 20 < 0.4 1.55 0.04 2.02 3.32 1.16 
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Milano S. Rocco – Conclusion  
Adaptive Nitrification and Denitrification 
Meteor IFAS 
 20% upgrade – 30% more capacity available 
 good integration AS and MBBR 
 easy start-up (15 – 30 days winter season) 
 Process air supply optimisation 
 
GreenBass 
 20 days start-up 
 easy adaptive regulation 
 3 – 5 weeks maintenance probe 
 15% EE costs saving 




 Final total removal 5 to 10 mg/l 
 No external carbon addition 
 Ration Ammonia – Nitrate control by air supply 
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For industrials: 
Energy 
Upstream oil and gas 




Metals and mining 








Sludge and biosolids 
 
In over 70 
countries,  
Degrémont offers 




DEGREMONT,  THE WATER TREATMENT SPECIALISTS 
COMPANY PROFILE 
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DEGREMONT, THE WATER TREATMENT SPECIALISTS 
4 areas of activities: 
Design & Build 
Operation & Services 
Equipment 
BOT / PPP 
 
COMPANY PROFILE 
5 areas of expertise: 
Drinking water production 
plants 
Reverse osmosis desalination 
plants 
Urban wastewater treatment 
and reuse plants 
Biosolid treatment systems 
 Industrial water production and 
treatment units 
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patented to date 
€14.5 million 




people served by facilities 
built by Degrémont 
10,000 
plants have been 
built worldwide 
26 million 
Population Equivalent served by 
wastewater treatment facilities 
operated by Degrémont 
20 million 
people served by drinking water 
facilities operated by Degrémont 
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IMPROVING WATER TREATMENT - PROVIDING SOLUTIONS FOR NEW CHALLENGES 
€14.5 million 









Developing and integrating 











  UltrazurTM ZW 1000 
  SeacleanTM 
  SeadafTM… 
2011: DehydrisTM Twist 
  Thermylis® 2S 
  Ultrazur ®SmartrackTM 
  Meteor® IFAS 
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SUSTAINABLE DEVELOPMENT 
IS AT THE HEART OF OUR ACTIVITIES 
Our 3 priorities: 
 
 Innovate to develop our activities 
and assist our clients in becoming 
leaders in terms of economic and 
environmental performance  
 Develop our employees’ talents 
to become enablers in the 
transformation of our businesses 
 Enable our businesses to 
become contributors to the 
attractiveness of regions and to 
work together with our 
stakeholders to build solutions 
Solutions for environmental 
performance: 
 
  Optimising energy 
management and greenhouse 
gas reduction 
  Protecting water and natural 
resources 
  Respecting and protecting 
biodiversity 
